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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacture, in which anisotropic rare- 
earth magnet powder having high making-anisotropic rate and magnetic coercive force is 
industrially producible. 

SOLUTION: A method for manufacturing anisotropic rare-earth magnet powder contains a low- 
temperature hydrogenating process, in which raw material alloy is made to contain hydrogen 
required for three-phase decomposing reaction, a high-temperature hydrogenating process in 
which the forward construction transformation reaction is progressed quietly to obtain three- 
phase decomposed construction and further crystal orientation of a R2Fe14B phase of mother 
alloy is transferred to a Fe2B phase, and a dehydrogenating process, in which the reaction is 
progrressed with hydrogen pressure as high as possible to progress a reverse construction 
transformation reaction quietly to make the crystal orientation of a fine recombined R2Fe14BHx 
phase uniform with the crystal orientation of the Fe2B phase as a nucleus. In this manufacturing 
method, a recrystallized construction after hydrogen^treatment is made fine and uniform, and 
high making-anisotropic rate and magnetic coercive force are obtained. 
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(fllS-BCf*:^) BR l Fe 1 .BH,ft^ljM 

©*$&?? sn-s. 

[0 04 7 ] l«jB**<fcxe». »6tifc*3Rffc^»* 
6 0 OXI«±©«iliSaBfift{c*ffl|ftL. *SMfc£«KC* 

[0 048] iMbkJtWblgB. 7k#?£ftjgl/fc7k5R{b 

^<D*fUI»*»jt.*e£ai-CS. *©fc»JB^il^ 

(«*.tfC*fcfrft|) *=*H$MKffl«©F e , BfBOtSA 

"C. mffl^^i«. *M^It*5R I Fe 1 .BH. 
^^TkSSiJSJCEUT. ^(OHWRH.ffl, «Fe 
tB. Fe l B^©3tBtC^$*a.SC<!:*B- ; 5 0 
[0049] ifti&7k*^tI?IB. ^ifciffliii^SKtCtoJ 

^a^-scifeDjtg-r-*^ 0 i^ja7K*fia:g©7j< 

3I#*!IB0. 2~0. 6 a tm©$6BF*3-C*9> iffli® 
^IS^B7 6 0~8 6 0'C-CS>SC<b*s$fSL.^„ 7k 
it#*)I£0. 2~0. 6 a tmitSCi-C, TkJPHfc 
^JiTk^^ <t©SJo?r^^{Cjitf £tf£C <t*s-C 
7kS#*JE#0. 2 a t m*jg-ett7jc3S#XEEa* 

6atm^5i. 7k^t^i7k*^X^©Sfo^ 



(6) 0 0 1 -7 6 9 1 7 
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*«&fiT**B<. *fc. ttltME*Sft*i7 6 0-G*?» 

&0«^©fiT*JB<. 3 8 6 0*0*16* 4» 
STB, HS*tt©JiS«*J*C«aBa3©iST*JS<. 

[0050] mmm&B&fctt. Mm&-c&ztcibim 

3. 7kSSfb^«*^7k*5RM-r€.ci(ca:ot7k 

< erf a. -e-©fc6b«a^ii)^©jgtEiiie**(j 

10 ffltnJfBCcr ^PB^9 - 2 5 1 9 1 2fri 

[0051] rttfcmur&saGa-uEtt. tes^iaaa 

0. 0 5~0. 8 0 <t& -S<fc04C7k**'^JESO*iaK* 

«#^fcn* sctwsiu. & 7ksg & ©s 

iSitgVB 
[0 05 2] 

20 [RI]V = V,- ((P„/P 1 ) , ''-l) -exp 
(- E a/RT) 

TilSn-S. tt*s. V 0 : «JKH^, P„ : 7kJR#*EE 
A(Pa). P„ :»?gtBE^, Ea : r£l*Mbi*7U*- 
(J/molK). T:Sffi(K)-C*S„ 

[0053] cosier tffl»c!«afdiai»*]t«o 
[0054] -r&to%. «m©Ba^fi§SfS©®£asv 

B. J5l£Sfi[»s 830'C, AfStii^mtSifi 0 . 1 M P a 
30 (1 a tm) ©B#©jgj£jI^Vb*Vb= 1 i-TSSiS 

Kfoiatu c©««wsj£i$a«:s-^<*iwjs:jcc;jia[ 
v r -cjea-j-s. se^r. tmrnmrny r b^©s;© 

[0055] 

[»2] Vr = ( 1/0. 576) • ( ( (PH,) 1 " 
-0. 3 9) /0. 6 1) • exp (-Ea/RT) x 
1 0- 

ccx\ mtm&M&tfiO. 0 5 J: D7JN3 

[ 0 0 5 6 3 I&7kjg{tI*IB. 0. 1-0. OOlat 
m©7kfft??ffl«TT F e , BffiOtSfl"**ll[*«o fc'* * 
R, F- e , « B H, *» S fc*©5i£iie[*SI® UfcW-Uf 
aili. *©»1 0"tor rJ^T(CQ(«S-C^-4>. 
e.^*IJfl<){c***^*LrR 2 F e„ B*fnSfc«>©Jf? 

[0 05 7] *-»»IStt. =t8frMSm& 0 . 1 ~ 
0 . OOlat m©7k^#HaTrfi^ff -5 C it. 1 

so sutHQB'JSfe«a^(cjitf3«&. com. ma^&. 
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©tt^;feFe.B©C*ltt»;fr{ft*J, #J#nR 2 F e 14 B 

H,©ciMsa#.4R:«:s3*i.5. m^-cm=MmJM 

Jt# 14© iST* »ih-r SiifeK, ttatft©ftllll ft.£fT 

[0 05 8] JH*JRfl£Eg«:*a>iC. ur-gEMtrfMB, 
3 ft 4#*#H5»* 0 . 1 a t m fcLh^ttHtBJWS 
iHiiai©RH,ffl*<6©^R30«tt*>tt*'«'IHi'r. 0. 0 
0 1 a tm*SS-C«=fB»»^SI©RH t tBj^e.©*3S 
©»BI#:Sj£{c£.(;.6± -5 «c&£ c 4 *>estcaiS#jS 

&2 nzmmimt*. 1 o~i 2 o#-c*sc4j&s»£ 

< &5±:£&©!£^«+#CCfTfoft£#. iMtc*S^f4© 

[0 05 9] * fc. *©a<OJHrSKUDB{C*»l>r. ?K 
S^HS LTl^fc#l«0*f ^Efti! 1 O" 2 t o 

[0 06 0] jgtfttXJUSl&tt. «M5lfrC*Sfc«>ii! 
ffii^^fis©jitf{cff T*t*f©jaK*s^«: &TT £. 

>w-r«iC»3Ds»«. €-©fcfej^gifflK©s]Siie:**iJ 

«SrnItfiK-S-«A:a&K»» 5 1 9 1 2 .#"CH 

[0 06 1 ] j£&Mai^&fta&£tt. ffi^^SSS 
EAidR3(/xfiEtcffi£(c{ftffL>rir»«. *©fc». Kc»n 
*<fc**»4tei&{ctt. 3S^j^Sg©ffl*fSlSie*s 
0. 1-0. 9 5£ftSJ:^ {C**^XJES.O'jaK*ffi 
#£ft-t±S C 4 &%fB&WKr^&l£ai£ 
tt. «^.®ffl»SJt»© J S)CEjia4ia«|tC3e«-rs c 4*5 
fUt>% 

[0 062] 

[«3] V = V. • ( 1 - (P., /P.) 1/1 ) • e xp 
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(-Ea/RT) 

u mt&<omzmm&<DJx&mmz. skwjk^s 30 

•C. **#XEA*»-0. OOOlatm (lO-'tor 
r ) ©Bf©J5l£jIgV b £V b = 1 &ri«J«R(6a* 

[0063] 

[R4] Vr = (1/0. 576) • (0. 39 - (P 
H 2 ) lf */0. 3 8) • exp (-Ea/RT) x 1 0 

10 

tmjxfc&&& o . i «t *) /Jm* i»*b^{c«, st&iis* 1 
9 5 «t «3 'sjsattjwa < ttattvamt* 

[0064] 2(£f6W©«JS*ffiR: J: 0«B63*ifc»*tt 
[0065] 

20 [sown wt. xtM«Ai>»r3Hm«itmr&. 

[0 0 6 6 ] H)tfe#J4 l/t, Rfflii»tl/TNd5:ffl 
L»fcN d F e Bflte&i 0 ttS»^#±Sn8E»5frfe 

[006 7] 

•S4c4-cs{®3n4 0 

30 [0 06 8] »kk v 3lliCin3*VC»,>*^ 
fflJSR*Wr*^^-f > 3".5l-4l00kg-300kg 
>^^#HMT"C 1 1 40-1 1 5 0 "C-C4 OB^m^ 

$-CSI/rteD, ^#ift?:10 0at%iU Fe« 

[006 9] 
40 [$k 1 ] 
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[0 0 7 0] ,$}&it1im2tltc&&4>=r? h»i?a- 

too7i] fiimm.. 02©stt;jie^*iJ 

LT. »ASrtCC*^^*^&f -5*^**^«i^ 



[007 2] A^rtrofitM*^ (iftlOkj) «. ^ 

2©<m7i<mMa^f ! f={c^$nfc7K*^#BmT. s 

2KS3tifcStf4No. «. KM 1 #iffij£a, KI42*i 
*= 
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[0 073] -D-^T, *JRft#fttt. Xmcf&tiZC 
tlx <ftAW.frfi!x.l£mcm2tiZ>. CCDStc^(i> # 

* mm 4 . » asosbr**? 5 ifmsp ( m-m^m t 
[0074] &j^nttft2<Dfflfl*a»aa^K« » 

h 5 JVC*? «5 . *^b^«Jgj£^rt©7RS;tfX£K^ 
l/rlKfifil^gg (aF e. Nd H 2 . F e t B (D=tB#8? 



ftft 2001-7 6917 
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e 14 B©*5ft£{4*-F e, BCcig^ Si* 
Ltc. 

[0075] ■*©». jBWcjRuiitt. s-sfa*4ii> 

T$*i|&^££t;;*i*-5<t|5jB$(CF e, B*B©M^ 
N d a F e , , B H , ©Mli^&Klfc^ $ 

7ny-$-^t, ***'X/r*J0. 05-0. 0 
0 1 a t m©ra-C4 O^fWffilUfc. 0— SKUDB©* 

ScD^ju^^ra^-cfiJiaiL-crfcoJtgr^s., W8PEE2J 

Srt©*#**£&# 1 0-' t o r rWTfCttSS-C, S 

[0076] 
[»2] 
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[0077] ssrgEsu:*i#yif£. W&^N d.F e BJ& 

[007 8] 3 »<=>nfc^tt#±SiS5*&*CC 
*§«. 20kOet*-5fc. 

[00 7 9] (tW5P4) gfc. Jt^iL/r. ai(C7jT 
3ft£fflj£b©^£9&£ffiEf&*l>S&5 0~5 5£ 
ftiSL/c. CCt. 0-5 SCDftSStJ. I2Ki 



tc. im 5 0 ~ 5 5 CDSaS^^fflUfc^tS*^ FSS 

[0080] CCt, f£f45 0 iZiSMykmamZfttite 

1^5 2«<g&*j^S©**:tfX#ffiM ; & lO-'to 
r r J«T<D|l£ i l/fcaSEWste-C* ») . t$M 5 3 - 5 5 

[0 08 1 ] (fHG) SB&fifcDfFffiti. ^±SS&5*&* 
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[0082] T&fc>tp> m^\±^±mm^m^<D (b 

H)max. Br. i H c &6 WCM^t^. fciO'I 
KfiBE© ( B H) m a x £6 Wc B r £ V S 

ft. »5$*©$l®EEg«. 2 1 2MmKTF-ClT-?fc 0 

*^2k:^#T^U/c„ 

[0 0 8 3 ] *E2<fcO. f£f4NO. l~9©i&5*&* 
B. ^CDM^-fb^O. 8feJ±iilS^ii&K:B r©ffi 

tfi^-rtifc i 3. 0kGJii±4i^<, zommt L.X 

(BH) ma x#i«< &-oTl<>£. l££l-NO. 1 

(BH) maxte^t>'B r*Sifc«:ig<^o-Cl»S 0 
[0 08 4] ftftffl®K&5 0 *sj:t>'5 1 ©815 

*&*B, SM$*s*n?hO. 8 2. 0. 8 3 £H5l,> 

B. S^{b^AS-etl-etl0. 7 7. 0. 7 4ifiTtt 
$6CC 1^45 4. 5 5 ©5ttEt&5fc«» afc&te© 
8£55|&3*;i&-p-C(,>£ 0 

[0 08 5] o-^^r. tmzomEW*. sm7<om 

5f&?l?. Hfcl-5 3 *><fc 0'5 4 ©S&Bf&pS* lOkOe© 
SS«*-Ci2l^Si±/cf^«:. X*U3«T4fifr>fc. XttElft 
©I'l/gS^ESfc^/c. XjHSHHfr^T ofc4®I© 
SBS^iftftB. i#&2. 7. 5 3. 5 4 0«(CS*tt 

frSiCLfc^T. 2 0=44. 4g© (00 
6)ffi©SiiKi. 2 0=4 2. 3*© (4 1 0) H©3£ 

<fcort»s. c©ciB. ^©cfc^cc 
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«!RT?#*. Nd,Fe 14 Btt, iESftUBfiT?* 9 . c 
^©^a^aoT^fiEAi-^ffiitc^^^ri^ti^t*. « 

l»a*<t*jJ4»%*l«". C©«M*X^Ih]5t-C^W^-^ 
i. cMfCgffl&ffi-C&S (0 0 6) E©tf 

c«Kffi)iI (4 10) HDf-JAifiTT 
•So £©*£*. H^t^K^Bi (0 0 6 ) ®i (4 
1 0) ffi©?3iSl:h#**< £c£. j5!&C. S^k^*J{£t» 
*gi^. 7>^A^rS](c^o-C(,^/-c* (0 06 ) M« 
10 fiTl. 3MtC (4 1 0) E#*i*<&9 (0 0 6 ) Mi 
(4 10) ffi©3&gl±B/jN;*< £r£. 5feSit*i^:*W>€> 
©S£". M*{t* s jttfC-r^-5Ci*sto*>4. a 

Ci#sfc>j&>£. 

[0086] (m=.mmm) mncm3ti2>®j&b(D& 

20 llWBQftSftOKlKfefrSSQEL/fcfeWB. SB— 

OSW 2 ©«JS*ffiiBW{Ctf *)*!«:. itiffl^BUSje 

i^c at3tcm£nsj?r— nmnms&jm&ooxit, 

[0087] 
30 [^3] 
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[008 8} (Jtl5M) th^Mtu-r. M*49->- 
15<fc|HM£{£. ^l©iffi^bCD^#J:»3^ 5^5*9*^ 
*45 6~5 Q^fFlSLfc,, CC-C, i**45 6~5 9 05^ 

* 0 . 5 7 »m-SfMXS(3D$IJffl)IE^*iiaJE-C* o 

mi i l -c$m$ nfcest»*-c* 9 , *m 5 9 

BE* #<gflET'& -> fc«S»5fre * £ . 

[0089] mm) mr.mmm<Dmmt ux. m—m 



[009 01*3^13, S**4 10-1 6CDfigS-^«, 
Jt^b^tfO. 8 0«J;£ig(,>£<tfctCB r ©fB#<,>-r 
*i«>13. 0kG£Lh£X<. ^Silt (BH) 
ma x#S5< &oTl>-5. */c. IWl0-16Oa5 
t&*£ffl^fcli:£t4#>F®e{C*il>-Cfc, (BH) m 
axisJr^B r*iifetCJ^<&oruS. 

[0 09 1 ] J:t«*0!l©f#f45 6 «HI-gE»X*i£ 

# < ®tt£. -^57 *5 9 oms^mm— m 
8 <omBnmtmm^m<omimm!S.u 3 . i6i 
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og<?f -s/tfc*. o. 8 2 t^mjjitmtmztiz 
[oo92] (m^mm) -xic, * i jc^strros 

«B&Ef&5f:©t£g#?Sra. S"T. ai (c^3n/-c^7c 

*©BFf^a^r#fibr. jafasE»i?^ i &fflc>"cii i ©«s 
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: » ? ? &s * <c J: *) T^rfiS* 5 1 0 mmOToa^K 

<txa. *»«tc;jtt**xs*tfofc. *fc. ass^n/c 

»JJ©li**S4R:iSL/fc. 
[00933 
[«4] 



*io 



No. 


eft 


(atm) 


rc/atm) 


ft* 


mm 






(BH) max 
(MQOe) 


Br 

(ka) 


iHc 
(kOe) 






CBH) max 
CMOOb) 


Br 
<kO) 


1 7 


J 


0. 5 


8 2 0/0. 5 


0. 43 


0. 3 6 


43. 0 


1 3. 7 


12. 0 


0. 85 


0. 5 


2 1. 5 


10. 1 


18 


k 


0. 6 


8 2 0/0. 5 


0. 4 3 


0. 4 1 


4 1. fl 


13. 5 


9. 2 


0. 84 


0. 4B 


20. B 


1 0. 0 


1 9 


1 


0. 5 


8 15/0. 4 


o. a o 


0. 3 2 


4 2.3 


13. 6 


6. 4 


0. 85 


O. 4B 


2 1.1 


1 0. 0 


20 


ra 


0. 8 


800/D. 4 


0. 22 


0. 42 
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